Objectives: To examine children's reports of their health-related quality of life (HRQoL) following paediatric traffic injury, to explore child and parental post-traumatic stress, and to identify children and parents with adverse outcomes. Design: Prospective cohort study. Assessments: shortly after the injury, three months and six months post injury. Setting: Department of Traumatology, University Hospital. Subjects: Fifty-one young traffic injury victims aged 8-15 years. Main measures: TNO-AZL Children's Quality of Life questionnaire and the Impact of Event Scale. Results: Short-term adverse changes in the child's HRQoL were observed for the child's motor functioning and autonomy. At three months, 12% of the children and 16% of the parents reported serious post-traumatic stress symptoms. Increased stress at three months, or across follow-up, was observed among hospitalized children, children with head injuries, and children injured in a motor vehicle accident. Parental stress was related to low socioeconomic status and the seriousness of the child's injury and accident (hospitalization, head injury, serious injury, motor vehicle involved, others injured). Conclusions: The children reported only temporary effects in their motor functioning and autonomy. Post-traumatic stress symptoms following paediatric traffic injury were not only experienced by the children, but also by their parents.
Introduction
Injuries constitute a major health problem among children and adolescents.' Traffic crashes have been particularly associated with severe and fatal injuries and postinjury disabilities in children. [2] [3] [4] For this reason, additional attention to paediatric traffic victims seems justified.
Paediatric injuries can result in a range of postinjury sequelae, including functional limitations, psychobehavioural changes, and cognitive problems.2-9 However, little is known concerning the effects of the injuries on a child's health-related quality of life (HRQoL).'0"' Furthermore, the above-mentioned studies solely relied on parental, 10 .1 191/026921 5505cr867oa clinicians' and teachers' reports. It remains uncertain as to whether the child would have reported the same type and number of consequences. Because parents and children may disagree about components of the child's functioning and wellbeing, it has been recommended that information should not only be obtained from the parents, but also from the children. '2 Knowledge about the child's HRQoL is of significance, as it provides insight into the child's valuations of his or her physical and psychosocial health status. Additionally, for a full description of the impact of paediatric traffic injuries, psychological outcome measures also need to be applied to highlight traffic incident-related sequelae, such as post-traumatic stress symptoms.'3-" Finally, the effects of being involved in a traffic crash on the child's environment merits attention, as recent investigations have suggested that parents may also be at risk of suffering post-traumatic stress symp- toms 14, 16, 17 The objectives of this study are to describe the viewpoints of young traffic victims regarding their short-term HRQoL and to assess post-traumatic stress symptoms of the children and their parents. Furthermore, we aim to identify subgroups of young traffic victims and parents with a reduced HRQoL or increased post-traumatic stress who may need professional support.
Patients and methods
The study included all surviving traffic victims aged between 8 The study design included the following three assessments: a baseline measurement shortly after the accident and two follow-up assessments at three months and at six months following the incident. As soon as the child was medically stable, the parents and the children were invited to participate in the study and were sent baseline questionnaires. The parental baseline questionnaire covered details of the incident and the highest educational level of the mother as an indicator of socioeconomic status (SES). The SES was categorized as low (primary school, lower vocational education), middle (secondary school, intermediate vocational education), and high (higher vocational education, university education). The baseline child questionnaire included the child form of the TNO-AZL Children's Quality Of Life (TACQOL) questionnaire. 20 The children were asked to complete this questionnaire about their preinjury HRQoL. The TACQOL is a generic HRQoL instrument that assesses impairment in health status items and the emotional response of the patient to this impairment. The TACQOL questionnaire includes seven 8-item scales: physical complaints, motor functioning, cognitive functioning, social functioning, autonomy, and positive and negative emotions (see Appendix). The items are scored on a scale from 0 to 4 and the item scores within each scale are added to a scale score. The first five scales range from 0 to 32. The two emotional scales range from 0 to 16 The follow-up child questionnaires contained the TACQOL child form to assess the child's postinjury HRQoL. Furthermore, both child and parental questionnaires included the Dutch translation of the Impact of Event Scale23 to detect post-traumatic stress symptoms. The Impact of Event Scale is a 15-item self-report instrument and was developed to assess intrusive re-experiencing of the trauma and avoidance of trauma-related stimuli. All items combined provide a total score within a 0-75 range. Higher scores represent more post-traumatic stress symptoms. In a study on the psychometric properties of the Dutch Impact of Event Scale, the Dutch version proved reliable and valid.24 Although the Impact of Event Scale was initially developed for adults, it has proven useful for children aged 8 and older.25-27According to the Dutch translators of the Impact of Event Scale, the total score can be interpreted according to the following classification of degree of post-traumatic stress symptoms: 0 (no symptoms), 1-7 (mild symptoms), [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] (moderate symptoms), and 26-75 (serious symptoms of clinical concern).
Statistical analysis
The groups of participating and nonparticipating children were compared with respect to general and injury characteristics using Student's t -test and x2 tests. Univariate analyses of covariance (ANCOVAs) were applied to compare the study sample's preinjury HRQoL with the HRQoL of the reference group, taking children's age and gender into account.
To assess changes in the patients' HRQoL over time, we applied repeated-measures analyses of variance (MANOVAs) with the preinjury and the follow-up HRQoL scores as dependent variables. Additionally, we examined group differences over time in postinjury HRQoL. In these analyses the children's three and six months follow-up HRQoL scores were entered as dependent variables and the children's preinjury HRQoL scores were included as a covariate (repeated-measures MANCOVAs). The between-subject factors (i.e., the grouping variables), concerned age, gender, SES, ISS, head injury, extremity fracture, need for hospitalization and accident characteristics (crash with motor vehicle involvement, other persons also injured). Likewise, we looked at the parent and child followup Impact of Event Scale scores of subgroups of young traffic injury victims. Finally, post-hoc comparisons with Bonferroni correction (BC) for multiple comparisons were performed. A p-value<0.05 was considered to be statistically significant.
Results
One hundred and forty-three young traffic victims met the inclusion criteria of the study. Eventually, 51 children and parents participated at all three assessments (Figure 1 ). These 51 patients did not differ from the group of children who did not participate at the baseline or follow-up assessments with respect to their mean age and the distributions of gender, hospitalization, extremity fractures and the ISS. However, compared with the nonparticipating children, the 51 respondents did incur proportionally more intracranial head injuries (p = 0.003).
The participating children had a mean age of 12.2 +2.1 years at the time of the accident and 53% concerned boys. More than half of the children were injured as bicyclists (n = 29; 570/)). A motor vehicle was involved in nearly half of all the incidents (n = 24; 47%). A quarter of the children sustained serious injuries (ISS . 9; n = 13; 26%) and 29% (n = 15) of the young patients required hospitalization. Fifteen children (29%) sustained an intracranial head injury, 17 children incurred a fracture of the upper extremity (33%), and four children had a lower extremity fracture (8%).
HRQoL
The preinjury HRQoL scores of the young traffic victims did not differ from the HRQoL scores of the healthy reference group on five scales. Differences only emerged for the physical complaints and positive emotion scales on which the traffic victims reported better scores (ANCOVAs; physical complaints: p = 0.001, positive emotions:
The repeated-measures MANOVAs that were applied to investigate changes in the young traffic injury victims' perceptions of their HRQoL over time revealed significant time effects for motor functioning, autonomy and negative emotion scales (Table 1) .
Post-hoc comparisons between the three assessments for the motor functioning scale indicated Table 3 (children) and Table 4 (parents).
It appeared that children with head injuries and children injured in a motor vehicle crash reported significantly higher Impact of Event Scale scores during the follow-up compared with their counterparts. Furthermore, at three months, the hospitalized children noted significantly increased Impact of Event Scale scores compared with the nonhospitalized children. Regarding the parents' post-traumatic stress reactions, significantly higher Impact of Event Scale scores during follow-up were reported by the parents of the following children: hospitalized children, seriously injured children (ISS > 9), children who sustained a head injury, children injured in an accident with a motor vehicle involved, and children injured in an accident in which other people also incurred injuries. Finally, low SES parents noted significantly higher Impact of Event Scale scores compared with the middle and high SES parents. Consequently, our results may give an overestimation with respect to the post-traumatic stress experienced by young traffic injury victims and their parents. Furthermore, the large number of loss to follow-up is likely to have affected the statistical power in our study (i.e., some effects may not have reached signficance due to the small number of children and or parents). Finally, the fact that the children's preinjury HRQoL was measured retrospectively may be seen as a study limitation. In our study the preinjury reports were made on average two and a half weeks after the incident. The fact that the study population reported a preinjury HRQoL that was highly comparable to the HRQoL of the reference sample, suggests that the traffic victims were able to make a realistic estimation of their preinjury well-being.
To our knowledge, only two previous studies have assessed child viewpoints of their HRQoL after an injury.'0 30 These studies have reported on the child's long-term HRQoL, whereas this study focused on the short-term HRQoL. Our study population experienced significantly adverse changes in their motor functioning and autonomy during the first three months after the injury. In other words a number of the children had more difficulty in one or more of the health status items of the motor functioning and autonomy scale of the TACQOL questionnaire (see Appendix) and was bothered by having such a health status problem.
Our results revealed that worse motor and autonomy follow-up scores were especially reported by the hospitalized children and the children with lower extremity fractures. Furthermore, the children injured in a crash with a motor vehicle reported lower motor functioning. The variable motor vehicle involvement was strongly associated with severity of the injuries. Eventually, the reduced functioning in the motor and autonomy HRQoL scales were short-lived, as the children's scores at six months post injury were comparable to their preinjury scores.
Noteworthy is the absence of significant deterioration in the psychosocial HRQoL scales, although 29% of the children incurred minor head injuries. Moreover, nonhead injuries also have the potential to display psychobehavioural dysfunction.6'7'9 Either the children did not perceive deterioration in their psychosocial functioning or the TACQOL child survey, that is a generic HRQoL instrument, fails to detect psychosocial changes following paediatric injuries. Our findings may infer the latter, since a large number of the young traffic victims did report one or more posttraumatic stress symptoms. However, the subgroup of children with serious post-traumatic stress symptoms was probably too small in the present study to cause a signficantly reduced psychosocial HRQoL for the total study sample.
Post-traumatic stress symptoms: children and parents
In addition to the HRQoL, the study also addressed parent and child post-traumatic stress symptoms. It is only in the past decade that the psychological sequelae of traffic crashes in children have become subject of study.3' The identification and treatment of children with post-traumatic stress disorder (PTSD) seems important, as symptoms of PTSD may disrupt a child's functioning and development.29'3234 The Impact of Event Scale used in our study to assess the posttraumatic stress reactions of the children and their parents does not measure the hyperarousal symptoms included in the DSM IV criteria for the diagnosis of PTSD.3s Consequently, the Impact of Event Scale is not a PTSD diagnostic measure.36
Nevertheless, the scale correlates well with the diagnosis of PTSD and the usage as a screening measure for PTSD has been advocated.37 '38 Various cut-off scores for the Impact of Event Scale have been used to identify patients at high risk for having PTSD. We applied a cut-off score of 26, as suggested by the translators of the Dutch IES. For a period of three months and six months following the incident, approximately one out of every eight children (12%) scored above the cut-off, thus indicating high post-traumatic stress levels. Although di Gallo et 
